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SPECIFICATION 

1. TITLE OF INVENTION 
Picture Memory. 

2. CLAIM 
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A picture memory comprising: 
a memory cell array; 

a serial-to-parallel conversion circuit that inputs serial data and outputs parallel data; 

an input register circuit that inputs the parallel data from the serial-to-parallel conversion 
circuit and supplies that data to the memory cell array; 

a parallel-to-serial conversion circuit that inputs parallel data and outputs serial data; 

an output register circuit that inputs the parallel data output from the memory cell array, 
and supplies that data to the parallel-to-serial conversion circuit; 

a delay time specifying circuit; 

an address and timing generating circuit that inputs a signal from the delay time 
specifying circuit, and generates address and timing signals for performing write and read 
operations at addresses that differ from the memory cell write address and the memory cell read 
address by a value specified by the delay time specifying circuit; and 

a decoder circuit that decodes the address generated by the address timing and generating 
circuit, and supplies that decoded address, to the memory cell array. 

3. DETAILED EXPLANATION OF THE INVENTION 
FIELD OF THE INVENTION 

This present invention relates to a picture memory capable of storing and reproducing 
video signals, and in particular, to a picture memory suitable for performing digital signal 
processing by delaying for a predetermined amount of time a sampled and quantized digital 
signal. 
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BACKGROUND OF THE INVENTION 

A conventional example of a picture memory suited for storing and reproducing a video 
signal is, for example, a storage element as disclosed in Kokoku (Japanese examined patent 
publication) No. SS9-2603 1 , wherein a serial data I/O function is added to the usual random 
access function. Moreover, an example of a specific product is the ^PD41264 memory, which is 
similar to the memory disclosed in the abovementioned patent and is being sold by NEC 
Corporatioa Furthermore, a dedicated picture memory capable of storing the video signal of a 
single field within two memory cells has also been commercialized by NEC as the nPD41221C, 
which implements serial data I/O in 1 -line units and does not have a random access functioa 

Typically, when considering the case in which video signal processing is performed, a 
picture memory devised so as to be easily operable with a synchronizing signal contained in the 
video signal enables a reduction in the size of a video memory address generating circuit and 
peripheral circuitry for generating a memory write signal and other various control signals, 
thereby resuhing in a more compact and economical apparatus. 

However, the storage elements of the abovementioned Kokoku and the |xPD4 1264 have 
structures that emphasize random access flinctionality, and when used for video signal 
processing, are disadvantageous because they increase the size of the address generating circuit 
and the peripheral circuitry for generating various control signals. On the other hand, with the 
video signal processing-use ^iPD41 221 C, a circuit that generates addresses in accordance with 
the sequential scanning of a video signal is incorporated inside the same element as the memory, 
and this configuration is advantageous when constructing a field memory that samples at three 
times the color sub-carrier fi'equency (hereafter denoted as fee), or 3fsc, of a standard NTSC 
(National Television System Committee) television signal. Details concerning this aspect have 
been reported by Nagami and Hara in "320-row x 700-column Dedicated Picture Serial I/O-type 
Dynamic Memory for TV and VCR Field Memory" in Nikkei Electronics, February 11, 1985, pp. 
219-239. However, although this picture memory is well suited for a field memory that samples 
at 3fec, it has a disadvantage of being difficult to apply to systems using a sampling frequency of 
4fsc and to typical video signal processing applications that delay the output signal by a 
predetermined amount of time with respect to the input signal. 
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OBJECT OF THE INVENTION 

Therefore, it is an object of the present invention to provide a picture memory suited for 
video signal processing, v^ithout such disadvantageous associated with the prior art 

OVERVIEW OF THE INVENTION 

To achieve the abovementioned object of the present invention, the picture memory is 
provided with a time delay specifying means for specifying the time delay from a data input pin 
to a data output pin, and realizes a predetermined time delay by performing read and write 
operations at addresses that differ from memory cell write address and memory cell read address 
by an amount specified by the time delay specifying means. 

EMBODIMENTS OF THE INVENTION 

Embodiments and drawings of the present invention are described below. FIG. I is a 
block diagram of a picture memory according to the present invention. In FIG. 1 , reference 
numeral 1 denotes a picture memory formed from an integrated circuit according to the present 
invention, reference numeral 2 denotes a data input (DI) pin, reference numeral 3 denotes a data 
output (DO) pin, reference numeral 4 denotes an output enable (OE) input pin, reference numeral 
5 denotes a write enable (WE) input pin, reference numeral 6 denotes a clock (CLK) input pin, 
reference numeral 7 denotes a memory control (CONT) input pin, reference numeral 8 denotes a 
register data (RD) input pin, reference numeral 9 denotes a register clock (RC) input pin, 
reference numeral 10 denotes a memory cell array, reference numeral 1 1 denotes a serial-to- 
parallel conversion circuit, reference numeral 12 denotes an input buffer register circuit, 
reference numeral 13 denotes an output buffer register circuit, reference nurrenl H denotes 
parallel-to-serial conversion circuit, reference numeral 15 denotes a timing generating circuit, 
reference numeral 16 denotes an address generating circuit, reference numeral 1 7 denotes a 
decoding circuit, and reference numeral 18 denotes a delay time specifying register circuit. 
Additionally, reference letters a to/ denote the signal paths of signals generated from the timing 
generating circuit 15. 

The memory cell array 10 is configured as an w-row x w-column cell array, and each 
memory cell corresponds to a pixel. Data inputted from the data input pin 2 is converted by the 
serial-to-parallel conversion circuit 1 1 into m-bit parallel data and stored in the input buffer 
register circuit 12 in accordance with the inputted clock (CLK). Based on various timing signals 
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generated at the timing generating circuit 1 S from signals input to the clock input pin 6, the write 
enable input pin S and the memory control input pin 7, the parallel data stored in the input buffer 
register circuit 12 is written in m-hii units to a memory cell of the memory cell array 10 at the 
write address determined by the address generating circuit 16 and the decoding circuit 17. 

Meanwhile, the delay time specifying register circuit 1 8 stores the delay time specifying 
value serially inputted with the register data input pin 8 and the register clock input pin 9. Based 
on this delay time specifying value, the address generating circuit 16 generates a read address 
shifted from the write address by the amount of the specifying value, and then the decoding 
circuit 17 decodes that address to specify the row to be read out from the memory cell array 10. 
From the memory cell array 10, m-hit parallel data is read out from the row specified by the read 
address, and that outputted data is stored in the output buffer register circuit 13. Then, according 
to timing signals generated from the timing generating circuit 15, the parallel data read out into 
the output buffer register circuit 13 is converted into serial data by the parallel-to-serial 
conversion circuit 14 and is output to the data output pin 3. The output of the data output pin 3 
can be set to either a data output state or a high-impedance state, according to an output enable 
signal inputted to the output enable input pin 4. 

Accordingly, data inputted to the data input pin 2 passies through the serial-to-parallel 
conversion circuit 11, the input buffer register circuit 12, the memory cell array 10, the output 
buffer register circuit 13, and the parallel-to-serial conversion circuit 14, and then is delayed by 
the amount of time specified by the delay time specifying register circuit 1 8 and output to the 
data output pin 3. 

Next, FIG. 1 is described using a more specific numerical example. As described in the 
literature referenced above, in the case where an NTSC television signal is sampled at 4fsc, a 
single field will consist of 910 horizontal dcs and 263 vertical ^iots 'T>erefor'^^ if the memory cell 
array 10 is configured as m=9\0 columns and w=525 rows, a single frame of quantized 1-bit data 
can be stored. Therefore, when the memory cell array 10 has this type of row and column 
configuration, the difference between the read address (number of rows) and the write address 
(number of rows) can be specified according to the value in the delay time specifying register 18, 
and that value directly specifies the number of lines by which to delay the horizontal scan line. 
Accordingly, by setting the values of 1, 263 and 525 in the delay time specifying register circuit 
18, output signals for a 1-line delay, a 1 -field delay and a 1 -frame delay, can be obtained, 
respectively. As can be understood in the case of a frame delay, read and write operations for the 
memory cell array 10 are implemented such that a read out operation to the output buffer register 
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circuit 13 is performed first, and then a write operation from the input buffer register circuit 12 is 
performed subsequently. 

Additionally, an example of a different configuration of the memory cell array 10 is 
described below. In relation to the above example, the memory cell array 10 is configured as 
/w=70 columns and n=7000 (13 x 525 + 175) rows. Even in this case, since the timings of read 
and write operations can be adjusted by the input buffer register circuit 12 and the output buffer 
register circuit 13, data can be input and output continuously across rows. Consequently, similar 
to the example above, by setting the values of 1 3, 341 9 and 6825 in the delay time specifying 
register 18, signals for a 1-line delay, a 1 -field delay and a 1-firame delay, can be obtained, 
respectively. 

As described above, the configuration of the memory array 10 can be set arbitrarily, and 
in the case of a configuration of n rows and m columns, the delay of output data with respect to 
input data can be specified in arbitrary units of m bits according to the value specified in the 
delay time specifying register 18. 

Next, FIG. 2 shows a more detailed circuit example of the main block of FIG. 1. Also, 
FIG. 3 shows examples of the main signal waveforms of FIGS. 1 and 2. 

In FIG. 2, circuit blocks having the same fiinction as in FIG. 1 are notated with the same 
symbols. Also in FIG. 2, reference numerals 1 9 and 20 denote buffer circuits that buffer a clock 
signal input from the clock input pin 6, reference numeral 21 denotes a row address counter, 
reference numeral 22 denotes a column address counter, reference numeral 23 denotes a decoder, 
reference numeral 24 denotes a logical-OR circuit, reference numeral 25 denotes a shift register, 
reference numeral 26 denotes a delay time latch for storing data that specifies the delay time, 
reference numeral 27 denotes an adder circuit, reference numeral 28 denotes an offset storage 
circuit, reference numeral 29 denotes an adder circurt, reference numeral 30 denotes a next row 
start register for temporarily storing the starting address of a next row, reference numeral 31 
denotes a refresh address counter, and reference numeral 32 denotes a multiplexor. Moreover, 
reference numerals 33 and 34 denote memory control signal input pins to which a control 0 
signal and a control 1 signal are input, respectively. Additionally, for the convenience of 
explanation, the timing signal waveforms (1) to (14) shown in FIG. 3 are assigned the same 
symbols as the signal paths and signal pins of FlGs. 1 and 2. 

In FIG. 2, a clock signal, as shown in waveform (1) of FIG. 3, input to the clock input pin 
6 is then input, via the signal path a buffered by the buffer circuit 1 9, to the serial-to-parallel 
conversion circuit 11. Similarly, the clock signal is also input, via the signal path e buffered by 
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the buffer circuit 20, to the parallel-to-serial conversion circuit 20. Additionally, that same clock 
signal is also input to the column address counter 22 and to the decoder 23 which decodes the 
output signal thereof and generates timing signals as shown in waveforms (3), (4), (11) and (14) 
of FIG. 3. The waveform (3) of FIG, 3 is a signal supplied via signal path b so that the input 
buffer register circuit 1 2 stores the parallel data of the serial-to-parallel conversion circuit 1 1 . 
The waveform (4) of FIG. 3 is a signal supplied via signal path / so that the parallel-to-serial 
conversion circuit 14 stores, in parallel, the parallel data to be output that is stored in the output 
buffer register circuit 13. By maintaining this timing relationship, as shown in the waveforms (2) 
and (5) of FIG. 3, although there are differences in the rows specified by the delay time 
specifying register circuit 1 8, the positions of column write and read operations can be made 
successively the same. 

FIG. 2 shows an example of the delay time specifying register circuit 18 configured as a 
serial-input parallel-output type shift register 25. A signal as shown in the waveform (8) of FIG. 
3 is input from the register data input pin 8 to the serial input of the shift register 25 and a signal 
as shown in the waveform (9) of FIG. 3 is input from the clock input pin 9 to the clock input of 
the shift register 25, thereby enabling data of an arbitrary bit length to be set as the delay time 
specifying information. The example of FIG, 3 shows the case in which a value / (1001 ... Oil) 
is set as the delay time. The output signal of this shift register 25 is stored in the delay time latch 
26 according to the output signal from the logical-OR circuit 24 that implements a logical OR 
operation of the memory control 1 signal shown in waveform (7) of FIG. 3 and the output signal 
of the decoder 23. At the adder circuit 27, the address signal (write address) from the row 
address counter 21 and the delay time specifying information stored in the delay time latch 26 
are either added together or subtracted, and the result is supplied as a new address signal (read 
address) to the multiplexor 32. If the row address counter 21 is an up-counter, the address 
specified at the delay time latch is subtracted from the address signal of the row address counter 
21 , but if the row address counter 21 is a down-counter, both address are added together. As a 
result, the output of the adder circuit 27 changes according to the address output from the row 
address counter 21, thereby enabling the difference between write and read addresses to be 
maintained. If the number of rows « is a power of 2, the adder circuit 27 has a simple 
configuration, but if the number rows w is not a power of 2, the row address counter 21 is 
configured to loop at n and similarly, the output of the adder circuit is also configured to loop at 
n. 
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Next, the setting of the initial value of the row address counter 21 is described. Two types 
of memory control signals are used in setting the inrtial value, and either a memory control 0 
signal as shown in waveform (6) of FIG. 3 or a memory control 1 signal as shown in waveform 
(7) of FIG. 3 is input. In the case of the latter, the row address counter 22 [sic^] already has a 
predetermined value, and this case is similar to the case in which the signal decoded by the 
decoder 23 is output via the logical-OR circuit 24, but in the case where the memory control 0 
signal [sic^] is input, the next row start register 30 is cleared, and when the memory control 1 
signal is input next, the row address counter 21 is cleared. A memory control 1 signal at that 
same time causes the output signal of the row address counter 21 and the signal stored in the 
offset storage circuit 28 to be added together by the adder circuit 29, and when the next memory 
control 1 signal is input, the result of that addition is stored in the next row start register 30 as the 
value to be set in the row address counter 21. Each time the memory control 1 signal is input, the 
above-described sequence of address updating operations is repeated. Accordingly, when a value 
of 1 is set in the offset storage circuit 28, the row address counter 21 changes by 1 each time the 
memory control 1 signal is input, and when a value of 5 is set in the offset storage circuit 28, the 
row address counter 21 changes by 5 each time the memory control 1 signal is input. This means 
that, for example, in the case where a single horizontal scan line of a television signal comprises 
Am + k bits (0 < A: < /w) of a memory cell, the column address counter repeatedly counts 4m + k, 
and each time the scan line changes, an address can be generated for reading the memory cell 10 
from the beginning of a new row. Additionally, the output signal of the adder circuit 29 is 
supplied to the multiplexor 32, and an address advanced by one scan line can also be selected by 
the mukiplexor 32. 

The refresh operation for the memory cell array 10 is described below. Refresh is realized 
the timing generating circuit 15 which generates a timing signal so that a refresh operation is 
performed at the row indicated by the refresh address counter 3 1 . As shown in FIG. 2, the refresh 
address counter 31 is cleared by the memory control 0 signal, and is supplied from the decoder 
23 with a count-up pulse as shown in the waveform (13) of FIG. 3. At this time, as sho\yn in the 
waveform (10) of FIG 3, the output signal of the multiplexor 32 becomes the output of the 
refresh address counter 3.1, and a refresh address (REF) is output. Also, a select signal as shown 



^ Translator's note: Typo in original document. Should probably be "row address counter 21." 

' Translator's note: Probable typo. There is no previous mention of a "memory control o signal" and this should 

probably be "memory control 0 signal." 
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in the waveform (11) of FIG. 3 is output from the decoder 23 of the timing generating circuit 15 
to the decoder circuit 17. 

Next, using the waveforms (10) to (14) of FIG. 3, read and write operations are described 
in the case where a single horizontal scan line of a television signal comprises m bits. In this case, 
the multiplexor 32 outputs the following four types of addresses within a single scan line: (1) a 
refresh address (REF), (2) a read address (Ri), (3) a write address (W), and (4) a second read 
address (R2). In synchronization with this output, the select signal for the decoder circuit 17, 
shown in waveform (11) of FIG. 3, is also output. Write operations to the memory cell array 10 
are performed with the select signal when the write address is output, and read operations are 
performed with the select signal when the read address (Ri, R2) is output. Moreover, after the 
value / has been set in the shift register 25, the read address and write address are output, 
displaced by /. At this time; as in the waveform (12) of FIG. 3, if the write enable signal prohibits 
writing to the memory cell (i.e., WE = 0), the select signal, as shown in waveform (11) of FIG. 3, 
from the decoder 23 is not generated at the position of a write operation. Moreover, as shown in 
the vi^aveform (14) of FIG 3, a signal synchronized to the read position select signal is output to 
the output buffer register circuit 13, and the contents of the memory cell array 10 are read 
periodically. 

Next, the case is described in which it is desired to provide a phase difference of several 
dots between the input signal and output signal. As shown in waveforms (4) and (14) of FIG. 3, 
data read out from the memory cell array 1 0 is stored in the output buffer circuit 1 3, and with 
sufficient lead time, is loaded in parallel into the parallel-to-serial conversion circuit 14. Then, if 
the signal (waveform (4) of FIG. 3) to be output to the signal line / from the decoder 23 is 
generated one clock later, the output signal will be shifted back by 1 dot. Thus, by inputting a 
new memory control signal to the decoder 23, and as a resuh, chan<ying the p'^sitio*^ wh'ch the 
pulse signal to be output to the/ signal line is generated, the time delay between an input signal 
to the picture memory 1 and an output signal can be set in 1 -clock units. 

Moreover, in the example of FIG. 2, the offset storage circuit 28 was described as having 
been set in advance to a fixed value, but by enabling a new memory control signal to set the 
offset storage circuit 28 to the value output by the shift register 25 used in the delay time 
specifying register circuit 18, television signals other than NTSC signals can be supported. 

FIG. 4 shows another embodiment of the present invention. In FIG. 4, circuit blocks 
having the same function as in FIG. 1 are notated with the same symbols. A major difference 
with FIG. 1 is the capability for specifying the delay time specification in 1 -clock units as 
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described above, and a configuration that subdivides the serial-to-parallel conversion circuit 11, 
the input buffer register circuit 12, the output buffer register circuit 13, and the parallel-to-serial 
conversion circuit 14 into four systems. Also, FIG. S shows examples of the main signal 
waveforms of FIG. 4. 

The configuration of FIG. 4 is described below, focusing on differences with FIG. 1 . In 
FIG. 4, reference numeral 35 denotes a timing generating circuit capable of accommodating a 
delay time specification in dot units, reference numeral 36 denotes a selector circuit for selecting 
a parallel-to-serial converted output signal, reference numerals 1 11 to 114 denote ml A bit serial- 
to-parallelconversion circuits, reference numerals 121 to 124 denote ml A bit input buffer 
registers, reference numerals 131 to 134 denote ml A bit output buffer circuits, and reference 
numerals 141 to 144 denote ml A bit parallel-to-serial conversion circuits. The memory cell array 
10 has an f7-row x m-column configuration, which is the same as in FIG. 1. Additionally, 
reference letters a to i denote main signal paths, the waveforms of a portion thereof being shown 
in FIG. 5, and for the convenience of explanation are shown with the same symbols as assigned 
to the signal paths. 

One difference between FIG. 4 and FIG. 1 is the timing generating circuit 35. 
Functionally similar to and without significant changes to the detailed configuration of the 
timing generating circuit 35 [sic'*] shown in FIG. 2, four systems of timing signals are generated 
with the decoder 23. Moreover, the delay time specifying register circuit 18 has a greater number 
of bits than in the case of FIG 1, and by supplying a signal exclusively from these additional bits 
to the timing generating circuit 35, the delay time can be specified in 1-clock units as described 
above. 

Another difference is the subdivision of the memory v^ite and read system into four 
systems. Advantages cf adopting this type of configur:it:cn include, for example, a reduction in 
peak consumption of electric power when areas outside the memory cell array 1 0 are 
implemented in CMOS circuit technology, and the ability to specify the delay time in units of 
1/4*^ of a row. Below, the operation when subdivided into four systems is described. 

Data, as shown in the waveform (1) of FTG; 5, having been inputted from the data input 
pin 2, is converted into parallel data every ml A bits by the serial-to-parallel conversion circuits 
1 1 1 to 114, and is input as a signal, shown as the waveform (2) of FIG. 5, into each input buffer 
register circuit 121 to 124. The signals shown in waveforms (3) to (6) of FTG. 5 are input to the 

^ Translator's note: Typo in original document Should probably be "... timing generating circuit 15 jJiown in FIG. 

2." 
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respective input buffer register circuit 121 to 124, and as shown in waveforms (7) to (10) of FIG. 
S, are stored therein as m/4 bit parallel data. Similar to the case of FIG. 1, the data stored in the 
input buffer register circuits 121 to 124 is written in groups of m bits to the memory cell array 10. 
Also similar to the case of FIG. 1, a select signal as shown in the waveform (12) of FIG. S is 
supplied to the decode circuit 1 7, which outputs decode output signals to repeat the operations of 
(1) refresh, (2) read, (3) write, and (4) read. The output buffer register circuits 131 to 134 are 
entirely the same functionally as the output buffer register circuit 1 3 of FIG. 1, and according to 
a signal, as shown in waveform (13) [sic^] of FIG. S, from the timing generating circuit 35, store 
the m bits of parallel data read out from the memory cell array 10. Further, the read-out data 
stored in the output buffer register circuits 131 to 134 is supplied every m/4 bits to the parallel- 
to-serial conversion circuits 141 to 144, whereby according to the signal shown in waveform 
(13) of FIG. 5, data is loaded in parallel into the parallel-to-serial conversion circuit 141, and 
then with a % phase-shifted signal, data is loaded in parallel into the parallel-to-serial conversion 
circuit 142, and so on. After the parallel to serial conversion, the data is supplied as serial signals, 
as shown in waveforms (14) to (17) of FIG. 5, to the selector circuit 36. As shown by encircled 
reference numerals © to © in waveforms (14) to (17) of FIG. 5, the selector circuit 36 
performs a selection operation according to a signal supplied from the timing generating circuit 
35, and outputs a signal as shown in waveform (1 8) of FIG. 5 to the data output pin 3. 

Next, the case in which the configuration of HG. 4 is provided with a plurality of data 
input pins and a plurality of data output pins is described. As can readily be understood from FIG. 
4, the serial-to-parallel conversion circuit operates with exactly the same timing, but each signal 
input pin should be implemented as a plurality of data input pins. Moreover, the signal output 
pins for the parallel-to-serial conversion circuits 141 to 144 should be implemented as a plurality 
.of data output pins^ In this mariner, z single I/O circuit can realize 4 systems, and by outputting 
signals from the timing generating circuit 35 such that the timing will be the same as in the case 
of FIG. 1 , a picture memory having four systems of w x w 4 bit memory cells can be achieved. 
At this time, it goes without saying that each output can be disabled by an input signal to the 
output enable input pin. Moreover, by leaving the selector circuit 36 as is, the output signal from 
the 4-system memory cell can be selectively switched as an input to the memory control signal or 
as the contents to be set in the delay time specifying register circuit 1 8. In an example application 



^ Translator's note: Probable typo in original document. From the appearance of FIG. 5, this should be 
waveform (11) of FIG. 5..." 
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where a memory cell has the capacity to store 1 field of a television signal, each system will 
select a signal delayed by 1 to 4 fields. 

FIG. 6 shows another embodiment of the present invention. In FIG. 6, circuit blocks 
having the same function as in FIG. 1 and FIG. 4 are notated with the same symbols. A 
characteristic of FIG. 6 is the addition of a function for writing to the memory cell in 1-dot units. 
For this purpose, the memory read circuit is provided with 2 systems, the output of 1 system 
being returned to the input portion, and this embodiment is characterized by an input switching 
circuit provided at the input part that selects either a new input signal or a signal that has been 
read out from the memory. In FIG 6, reference numeral 37 denotes a second selector circuit, 
reference numeral 38 denotes a timing generating circuit, reference numeral 39 denotes an input 
switching circuit, and reference numerals 145 to 148 denote parallel-to-serial conversion circuits. 

As shown by the signal of waveform (10) of FIG. 3, read operations from the memory 
cell 10 can be implemented twice, and as shown in the waveform (5) of FIG. 3, the phases of the 
input and output signals can be aligned. Additionally, by setting the delay time specifying 
register circuit 18 to establish a 1 -frame delay of the television signal, and by reading the parallel 
data supplied to parallel-to-serial conversion circuits 141 to 144 and to the selector circuit 36 
during the first read operation and the parallel data supplied to parallel-to-serial conversion 
circuits 145 to 148 and to the selector circuit 37 during the second read operation, and then 
supplying one set of data to the data output pin 3 and the other to the input switching circuit 39, a 
1 -frame picture memory can be written to in 1-dot units. The timing generating circuit 38 
generates the necessary timing signals for these circuits. Further, by providing the adder circuit 
27, shown in FIG. 2, for specifying the delay time with two systems, the delay time can be 
specified independently with the selector circuit 36 and the selector circuit 37, making it possible 
to output a signal delayed by 1 field to the data output pin 3 while writing a 1 -frame picture in 1- 
dot units. This function is effective for dropout correction in a VCR, for example. 

FIG. 7 shows yet another embodiment of the present invention. In FIG. 7, circuit blocks 
having the same function as in FIG. 1 and FIG. 4 are notated with the same symbols. A 
characteristic of the configuration of FIG. 7 is that the outputs from the abovementioned 2- 
system read circuit can be fed to external output pins. An additional characteristic is that the 
memory read circuit is provided with 2 systems, and a delay time can be specified for each 
system. In FIG. 7, reference numeral 40 denotes an address generating circuit having the added 
function of generating independent read addresses for the 2 systems based on delay time 
specifying information specified by the delay time specifying register circuit 18, reference 
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numeral 41 denotes an output buffer register circuit, reference numeral 42 denotes a parallel-to- 
serial conversion circuit, reference numeral 43 denotes a timing generating circuit, reference 
numeral 44 denotes a second data output pin, and reference numerals 45 and 46 denote clock 
input pins. 

Similar to the description of FIG. 6, parallel data read out during the second read 
operation is stored in the output buffer register circuit 41, converted from parallel to serial data 
by the parallel-to-serial conversion circuit 42, and then output as second serial data to the data 
output pin 44. At this time, according to timing supplied from the timing generating circuit 43 
and to delay time information specified in the delay time specifying register circuit 18, the 
address generating circuit 40 generates a read address signal to extract an output signal from the 
picture memory 1 having been provided with two different delay times. A description of the 
operation of each system is omitted since it is the same as in the case of FIG. 1, but by providing 
the parallel-to-serial conversion circuits 14 and 42 with the configuration shown in FIG. 4, the 
number of dots per column can be subdivided a multiple number of times and the delay time 
specified. Moreover, the clock input pins 45 and 46 are provided for inputting a data input clock 
signal (CLKl) and a data output clock signal (CLK2), respectively, to the timing generating 
circuit 43. As a result, the data input clock signal and the data output clock signal can be 
operated independently. 

The configuration of FIG. 7 is an example provided with two output pins for one input 
pin, and based on the description above, configurations having 2N output pins and N input pins 
can be realized easily and are clearly included within the present invention. 

Below, concrete examples of delay time specifications for the picture memory 1 in the 
configuration of FIG 7 are described. In the case of a television signal, for example, the 
simultaneous output of a 1 -frame delay signal and a 1 -field delay signal, r imuh^neous output of . 
a 1 -field delay signal and a 1 -field + 1-line delay signal, simultaneous output of 1 -field 262-line 
and 1 -field 263-line delay signals, and so on, can be specified freely according to the data set in 
the delay time specifying register circuit 18. 

Furthermore, the above explanation described the case in which the delay time 
specification was specified directly, but by storing the necessary values in advance in a storage 
circuit, a select signal can be used to specify those values indirectly. In this case, for example, 
the amount of delay can also be specified in field units using 2 bits, in line units using 2 bits, and 
in clock units using 2 bits. 

14 
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Moreover, in the above expbnation, the delay time specification of the delay time 
specifying register circuit 18 is set using independent pins, but data may be set in series or in 
parallel by assigning dual functions to the register data input pin and data input pin, and using the 
register clock input pin as the memory control input pia 

EFFECT OF THE INVENTION 

As described above, the present invention provides a picture memory having a new 
ftinction that enables the setting of a suitable signal delay for video signal processing. 

4. BRIEF EXPLANATION OF THE DRAWINGS 

FIG. 1 is a block diagram of a picture memory showing one embodiment of the present 
invention. FIG. 2 is a more detailed block diagram of the main block of FIG 1. FIG. 3 shows 
examples of the main signal waveforms of FIGS. 1 and 2. FIG. 4 is a block diagram showing 
another embodiment of the present invention. FIG. 5 shows examples of the main signal 
waveforms of FIG. 4. FIG. 6 is a block diagram showing another embodiment of the present 
invention. FIG. 7 is a block diagram showing another embodiment of the present invention. 

1 ... picture memory, 2 ... data input pin, 3 ... data output pin, 10 ... memory 
cell array, 11 ... serial-to-parallel conversion circuit, 12 ... input buffer register 
circuit, 13 ... output buflFer register circuit, 14... parallel-to-serial conversion 
circuit, 15 ... timing generating circuit, 16 ... address generating circuit, 17 ... 
decoder circuit, 18... delay time specifying register circuit 

Katsuo Ogawa, Representative & Patent Attorney 
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FIG. 1 
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DI: Data input 
DO: Data output 
CLK: Clock 
WE: Write enable 



RD: Register data 
RC: Register clock 
CONT: Memory control 
OE: Output enable 



10: Memory cell array ai rows, m colunrms 

1 1 : Serial-to-parallel conversion circuit 

12: Input buffer register circuit 

13: Output buffer register circuit 

14: Parallel-to-serial conversion circuit 
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1 S: Timing generating circuit 
16: Address generating circuit 
17: Decode circuit 

18: Delay time specifying register circuit 
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HG. 2 




CONTc 



21 : Row address counter 

22: Column address counter 

23: Decoder 

25: Shift register 

26: Delay time latch 

27: Adder circuit 

28: Offset storage circuit 

29: Adder circuit 

30: Next row start register 
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31 : Refresh address counter 
32: Multiplexor 
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FIG. 3 
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(10) Output from multiplexor 32 



(13) Clock (CK) input to refresh address counter 31 
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nG.4 




1 0: Memory cell array n rows, rn columns 
16: Address generating circuit 
17: Decoder circuit 

1 8: Delay time specifying register circuit 
35: Timing generating circuit 
36: Selector circuit 

1 1 1 to 114: Serial-to-parallel conversion circuits 

1 21 to 1 24: Input buffer registers 

131 to 134: Output buffer register circuits 

141 to 144: Parallel-to-serial conversion circuits 
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36: Selector circuit 
37: Selector circuit 
38: Timing generating circuit 
• From delay time specifying register circuit 



39: Input switching circuit 

1 1 1 to 1 14: Serial-to-parallel conversion circuits 

141 to 144: Parallel-to-serial conversion circuits 
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FIG. 7 
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10: Memory cell array 

13: Output buffer register circuit 

14: Parallel-to-serial conversion circuit 

1 7: Decoder circuit 

1 8: Delay time specifying register circuit 

40: Address generating circuit 

41: Output buffer register circuit 

42: Parallel-to-serial conversion circuit 

43: Timing generating circuit 

111: Serial-to-parallel conversion circuit 

121 to 124: Input buffer registers 
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□Tblack borders 

□ image cut off at top, bottom or sides 

CHaDED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



